Tangkuban Parahu Volcano is one of the most active volcanoes in West Java, Indonesia, although most of the recent eruptions were relatively mild (e.g. 2013 eruption). However, there is still little information from the volcanic products in the proximal area. Here, a new documentation from the proximal volcanic succession is provided, including tephra-stratigraphy, componentry analysis, and petrography of volcanic products. Detailed mapping of the proximal area shows that the volcanic products are predominantly composed of alternating fine-clay and coarse ash, lapilli tuff, and pyroclastic breccia within ten tephra units. Componentry of ash particles revealed the presence of five components, associated with hydrothermally altered lithics, oxidized lithics, coherent crystalline lithics, magmatic juvenile, and free crystal in entire eruptive products. These indicate that the subvolcanic hydrothermal system has been developed since the Holocene and associated with a continual introduction of magmatic intrusion. Petrographic observation shows the presence of hydrothermal minerals of quartz or silica accompanied by alunite and kaolinite, representing acidic alteration within the crater-conduit. The existence of a silicified zone indicates that the subvolcanic hydrothermal system played an essential role as a cap-rock of pressurized gas and steam at depth (200-500 m), whereas magmatic injection caused the vapour plume expansion. The observation concluded that the proximal volcanic succession captured the evidence of coupled phreatic and phreatomagmatic activities during the latest development of Mount Tangkuban Parahu.
Introduction
Phreatic or hydrothermal eruption is a common volcanic event associated with the rapid release of a confined pocket of pressurized flashing water and steam below the crater in many stratovolcanoes worldwide (e.g., Wohletz and Heiken, 
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Indonesian Journal on Geoscience, Vol. 6 No. 3 December 2019 : 235-253 et al., 2018 . The significance of phreatic eruption is that the explosion occurs unexpectedly, thus may cause a lethal proximal hazard due to the absence of precursory signals from geophysical and geochemical monitoring (Barberi et al., 1992; Marini, 1996) . The most recent dramatic example is the 2014 eruption of Mount Ontake, Japan, with a total of 63 people dead or missing (Sanno et al., 2015; Oikawa et al., 2016) .
Phreatic deposits are mostly identified from a field observation, presented as white and yellow colour tephra succession with a range of grain size from ash to block fragment (Maeno et al., 2016; Oikawa et al., 2018) . There are also an increasing number of studies using componentry analysis of volcanic products to classify phreatic explosion from phreatomagmatic eruption (e.g., Pardo et al., 2014; Suzuki et al., 2013; Alvarado et al., 2016) . Additionally, phreatic and phreatomagmatic eruptive products contain hydrothermally altered lithic fragments, which have particular importance as they provide a direct evidence for the subvolcanic hydrothermal conditions within the crater-conduit (e.g., Ohba and Kitade, 2005; Ohba et al., 2007) . Consequently, careful observation of ash particles may give a valuable constraint on the process and an important role of the subvolcanic hydrothermal system leading to a volcanic eruption (Ohba and Kitade., 2005; Ohba et al., 2007; Minami et al., 2016) .
At Tangkuban Parahu Volcano, an exotic surface manifestation within the active craters has become an attraction for many locals and international tourists to visit and stay in the vicinity of the volcano. Therefore, even a small-scale eruption can cause inevitable casualties for the society and infrastructures. Nineteen explosions were reported from 1829 to 2004, and the last eruption occurred in 2013 (CVGHM, 2016) . However, it was not clear whether those volcanic activities were purely phreatic or phreatomagmatic. Moreover, it is challenging to recognize the historical and prehistorical tephra succession due to scarce documentation of the volcanic products (e.g., Silitonga, 1973; Kusumadinata, 1979; Soetoyo and Hadisantono, 1992; Sunardi and Kimura, 1998; Kartadinata et al., 2002) . Therefore, this study aims to document the detailed tephra stratigraphy and composition of the volcanic products at Mount Tangkuban Parahu, Indonesia. The main focus was on the tephra succession at the proximal area, which captured the eruption history and mechanism in the past. Specifically, this is to answer several research questions that can be tested from detailed fieldworks, ash componentry, and petrographic analyses, as follow: 1) What is the nature of proximal stratigraphy of the Tangkuban Parahu Volcano? 2) What was the role of the subvolcanic hydrothermal system in the past? 3) Does magmatic intrusion contribute to a volcanic eruption?
Terminology
Subvolcanic hydrothermal systems are active hydrothermal systems underneath the volcanic edifice of stratovolcano (Ohba and Kitade, 2005) . Volcanic products are ejected materials from all types of volcanic eruptions (i.e., plinian, phreatic, phreatomagmatic). They contain a wide range of type of lithics and pyroclasts (i.e., scoria and pumice). Volcanic ash is the smallest fragment of the volcanic products (<2 mm in diameter).
Overview of the Tangkuban Parahu Volcano
The Tangkuban Parahu is a shield-like stratovolcano ( Figure 1a ) and part of the Sunda Volcanic Complex (SVC), which includes the extinct Sunda and Burangrang Volcanoes. The volcano develops at the rear volcanic chain of Sunda volcanic arc, as a result of continuous subduction of the Indo-Australia Plate underneath Eurasian Plate with a speed of 6 -7 cm/yr ( Figure  2a ) (Tregoning et al., 1994; Hall, 2002) .
The volcanic activity of Mount Tangkuban Parahu (Figures 2b and 2c ) has been divided into three main episodes: 1) Pre-Sunda caldera, 2) Sunda caldera, and 3) Tangkuban Parahu (Van Bemmelen, 1949; Kartadinata et al., 2002; Nasution et al., 2004) (Figure 2c ). The onset of the Pre-Sunda Caldera episode is still poorly understood. It began either Gelasian (Bemmelen, 1949) or Calabrian of ca. 1.105 Ma (Sunardi and Kimura, 1998) . The Pre-Sunda Caldera deposit comprising a series of pyroclastic rocks and lava flows (Batunyusun Lava Formation) unconformably overlies the Neogene sedimentary rocks (Subang Formation) ( Figure 2c ). The volcanic activity was terminated at 0.56 -0.5 Ma (Sunardi and Kimura 1998) , by the emplacement of calderaforming Cisarua Ignimbrite (Kartadinata, 2005) , which was then overlain by the Sunda volcanic group (Soetoyo and Hadisantono, 1992) from the Sunda caldera episode at 0.21 -0.1 Ma (Kartadinata, 2005) ( Figure 2c ). The volcanic products of Sunda episode comprise lahar deposits, lava flows, and pyroclastic rocks, including a large volume of Manglayang ignimbrite deposit. Most of the eruptive products are widely distributed on the southern-northeastern of the prominent arcuate caldera wall.
The Tangkuban Parahu episode began at 0.09 Ma (Kartadinata et al., 2002) . It was mainly char-acterized by an explosive eruption associated with the magmatic, phreatomagmatic, and phreatic activities, as well as the effusive eruption of basaltic lava at 0.04 Ma (Sunardi and Kimura, 1998) . The Old Tangkuban Parahu Formation comprises 30 tephra layers of pumice and scoria flow, that is associated with accretionary lapilli. These include nine major Plinian eruption periods (Kartadinata et al., 2002) , which were assumed to erupt from Upas and Badak craters, although it remains poorly understood. During the Holocene epoch, the volcanic activity is thought to be dominated by phreaticexplosions, which erupted from the separate craters (e.g., Ecoma, Ratu, Siluman, Baru, Jarian) ( Figure  1b and 1c ). According to the brief description of Kartadinata et al. (2002) , the Holocene volcanic products consist of interbedded sandy to clayey ash, altered ejecta, and base surge deposits.
Furthermore, recent surface expression of the volcano displays a massive hydrothermal activ- ity within the summit craters (e.g., Ratu, Baru, Domas) (Figures 1b and 1c ) by the persistence of solfataric and fumarole activity at a temperature of 90 -100 o C (Suryo, 1981 and 1985) .
Methods

Fieldwork
Field observation is focused on macroscopic volcanic facies (e.g., McPhie et al., 1993) , sort-ing, and grain size to diagnose the emplacement process of the volcanic products (Cas and Wright, 1987) . The tephra succession is correlated based on the similarity of characteristics in each tephra layer, together with the presence of unconsolidated very fine-grained layer of paleosols (Miyabuchi, 2015) .
Radiocarbon Dating
Charred-wood and charcoal were collected from two tephra layers at the crater rim ( Figure 3 , (1992) , and Sunardi and Kimura (1998) . The Tangkuban Parahu episode was compiled in conjunction with a brief description of Kartadinata et al. (2002) , Kartadinata (2005) , and thickness is not to scale. For this study, the focus is on the Holocene volcanic activities younger than 10,000 B.P.
locations 5 and 17) for radiocarbon dating. These samples are used to provide the absolute age of those selected volcanic products. Both samples were handpicked in the field and placed into an aluminum foil container. Sample treatment using Acid-Alkali-Acid (AAA) and the measurement of 14 C concentration with Accelerator Mass Spectrometer (AMS) were undertaken at Beta Analytic Laboratory. Moreover, the 14 C ages were calibrated using IntCal13 (Reimer, 2013) .
Sample Preparation and Analytical Techniques
A total of twenty-five volcanic products were sampled during the fieldwork with 50 -100 g inweight. Samples were entirely hand-sieved under wet condition into different mesh sizes (-2 ≤ ϕ ≤ 4.5). Each fraction was bathed with distilled water and cleaned by an ultrasonic cleaner. These steps were repeated several times to clean the finer ash particles from coated clay and dust. Moreover, cleaned ash fractions were dried with an oven at a temperature of 40 o C for twelve hours.
Componentry analysis was carried out to classify the ash component and distinguish the phreatic explosion from the phreatomagmatic eruption based on components, whereas the petrography observation on some thin sections was performed to validate the component determination under a binocular microscope. For componentry analysis, the coarse (1 ≤ ϕ ≤ 2) and fine (3 ≤ ϕ ≤ 4) ash fractions were observed under a binocular microscope. The component of ash fraction was counted with a total of 1500 -2000 grains to provide an adequate ash particle distribution. Volcanic ash was classified into several different types of components, according to their physical appearances (e.g., colour, alteration, volcanic texture; Ohba et al., 2007; Pardo et al., 2014; Suzuki et al., 2013; Alvarado et al., 2016) . Petrography of ash particles (1 ≤ ϕ ≤ 2 and 3 ≤ ϕ ≤ 4) was studied using an optical and electron microscopes at the Faculty of International Resource Science, Akita University, with a scanning electron microscope (SEM, JSM-IT300, JEOL) equipped with an energy dispersive spectrometer (EDS, INCA X-act, Oxford Instrument). Microprobe analysis of minerals were carried out with an accelerating voltage of 15kV, a probe current of 2.2nA, a working distance of 10 mm, and a counting time of 30 -80s, using cobalt for the standard.
Results
Proximal Tephra-stratigraphy
In the proximal area, the volcanic succession consists of some mappable tephra units ( Figure 3 ). Good outcrop exposures are located at the summit crater rim and towards the southern sector of the volcano within the radius of 0.5 -1.5 km. For this study, a total of twenty-nine locations ( Figure  3 ) were observed. These include re-observation of some locations that had been observed by Kartadinata et al. (2002) in the past. The tephra succession has a total thickness of ~4 m for the entire units. The lithologies are composed of fineclay and coarse ashes, lapilli tuff, and pyroclastic breccia. They mostly show a massive structure, although some of the tephra units clearly display sedimentary structures (i.e., cross stratification, dune bedform). The composite stratigraphy is shown in Figure 4 .
Unit 1
Unit 1 is the lowest stratigraphic unit in this study, consisting of three tephra layers (Layers 1A, 1B, and 1C). Exposure of this unit is limited to Location 1 and 16 with a thickness of ~20 cm ( Figure 5 ). Layer 1A is white to yellow fine-clay ash. It almost contains no lithic fragments. Layer 1B is grey coarse ash and 5 -10 cm in thickness ( Figure 6a ). It displays a linear fabric of glassy fragments on a scale of <1 mm, which occur as characteristics of other tephra units. Layer 1C is white to brown fine-clay ash (Figure 6a ). It contains considerably high concentration (>20%) of lithic fragments. Moreover, lithics are wholly composed of angular to rounded altered fragments (<10 cm in diameter; Figure 6b ).
Unit 2
Unit 2 consists of two tephra layers (Layer 2A and 2B) of fine-clay ash, which was observed at Locations 1, 16, and 18 ( Figure 5 ). Both layers are different in colour, as well as the degree of grain cohesion. Layer 2A shows white to brown in colour with slightly loose fraction due to abundant embedded altered lithic fragments (<1 cm in diameter), whereas the Layer 2B displays white in colour, dense, and less abundant altered lithic fragments (<5 cm in diameter) ( Figure 6c ). The contact of these layers is obscure and appears as a normal grading structure (Location 1) ( Figure 6c ).
Unit 3
Unit 3 is yellow to red volcanic products, comprising three main tephra layers (3A, 3B, and 3C). Layer 3A is matrix-supported fine-clay ash. This layer contains block-sized altered and vesiculated lava fragments. The size of fragments decreases significantly towards the distal area (Location 9 to Location 4; Figure 5 ). Layer 3B is stratified darkbrown coarse ash, which occurs as a dune bedform along with local planar stratified laminae ( Figure  6c) . Each layer has a thickness of 5 -20 cm with a total of ~1 m for entire succession. The deposit is predominantly distributed on the crater rim and significantly decreased in thickness towards the southern sector (10 -20 cm in thickness). Layer 3C is yellow fine-clay ash, which rarely contains block-sized fragments (Figure 6c ).
Unit 4
This unit is the thickest unit in the proximal area. It is composed of fine-clay ash, coarse, and lapilli tuff lithologies, which can separate into six tephra layers (Location 17, Figures 5, 6d , and 6f). Evidence of dormancy is absent from the unit, indicating a single emplacement period with a total thickness of ~1.5 m at the crater rim (Location 17).
Layer 4A is massive fine-clay ash, which rarely contains lapilli-sized altered fragments. Layer 4B is grey coarse ash and contains charcoal fragments. 14 C dating from a charcoal fragment yielded 982 -904 cal BP (probability of 90.4%; see in Table 1. ). Both Layers 4A and 4B are predominantly widespread throughout the southern sector within the radius of ~1 km. Layer 4C the examples of volcanic ash from the volcanic products, comprising hydrothermally altered lithics, coherent crystalline lithics (e.g., lava, hypabyssal rocks), oxidized lithics, free crystals (e.g., quartz, pyroxene, quartz), and magmatic juvenile (e.g., scoria, glass). All components are observed under the binocular microscope based on physical appearances (e.g., Ohba et al., 2007; Suzuki et al., 2013) . is massive white to yellow fine-clay ash. It is characterized by relatively poorly sorting and a slightly loose fraction due to abundant of altered lithics. Layer 4D is composed of an alternation of coarse ash (>5 cm in thickness) and fine-clay ash laminae (Figures 6 c, d , dan f). It hosts lithic blocks (>10 cm in diameter), which makes up 1% proportion for the entire layer. Layer 4E is massive fine-clay ash, which is mostly encrusted by oxidation (Figures 6c and d) . Layer 4F is a composite layer of stratified lapilli tuff, which is situated at the uppermost of Unit 4 (Figures 6c  and d ). Lapilli tuff layers display sedimentary structure, such as planar bedding along with local low-angle cross-stratification with a thickness ranging from 2 to 8 cm. It is interesting to note Figure 5 . Detailed tephra-stratigraphic and correlation columnar sections of eight selected sections at the crater rim (Ratu and Upas) and southern flank of the summit crater. Each section exhibits a variety of volcanic units, separated by the presence of very thin weathered, loose, and organic-rich soil layers. The stratigraphy is divided into ten tephra units, although there are still several uncorrelated tephra-layers. The units are predominantly composed of fine-clay ash with lapilli-sized fragments, coarse ash, lapilli tuff, and pyroclastic breccia containing hydrothermally altered lithic clasts.
that Layers 4D and 4F contain scoria fragments (5 -15 cm in diameter; Figure 6f ), which frequently occur as a sag structure and represent the impact of ballistic during the eruption.
Unit 5 Unit 5 consists of two tephra layers (Layers 5A and 5B). Lithologically, it is matrix-supported fine-clay ash, which has similar characteristics to Figure 6 . Photographs show examples of tephra outcrops in the proximal area. a) Irregular contact between coarse and fine-clay ash in Unit 1 (Layers 1A and 1B); b) as well as in Unit 2 and 3; c) Several tephra layers (Unit 2 to 6) occur on the western flank; d) Unit 4 is composed of an alternation of coarse ash and fine-clay ash (Layer 4); d) Fine-clay ash (Layer 4E), and stratified coarse ash (Layer 4F); e ) Detailed photograph displays the fine-clay ash laminae along with coarse ash layers (Layer 4D), f) which includes sag structure of scoria in Unit 4; g) Coarse ash occurs as a lenticular structure in-between of fine-clay ash of Unit 6. Unit 2. This unit is a typical volcanic product in the proximal area (Figure 6c ). Both layers contain lapilli-sized fragments, although they are limited in Layer 5A than Layer 5B.
Unit 6 Unit 6 comprises three tephra layers (Layers 6A, 6B, and 6C; Figure 6g ). Layer 6A is the fine-clay ash matrix with altered lithics (>1 cm in diameter; Figure 6c ). It shows a white to yellow in colour and structurally massive. Layer 6B is finely-laminated coarse ash. The thickness varies from 5 to 30 cm. Layer 6C is white to yellow pyroclastic breccia.
Unit 7
Unit 7 is composed of massive pyroclastic breccia with a thickness of 2 -3 m. It is abundant in clasts, up to 40 cm in diameter (Figures 6g,  7a , and 7b). Clasts are heterolithic, consisting of hydrothermally altered, vesiculated lava and rare scoria fragments within a clay-size matrix. The fragment concentration is higher (25 -50%) at the base of the deposit, whereas the upper portion of the layer shows a lower fragment proportion (Figures 7a and 7b ).
Unit 8 consists of four tephra layers (Layers 8A, 8B, 8C, and 8D). The lithology is an alternation of fine-clay ash and lapilli tuff (Figures 6c  and 6d ). All layers occur as a local mantle bedding at location 18 with 10 to 30 cm in thickness. Layer 8A is finely-laminated (<1 cm in thickness) fine clay ash with white to red colour (Figures 7c  and d) . Layer 8B is yellow to brown lapilli tuff, which appears as a lenticular structure between Layers 8A and 8B. The charred-wood from Layer 8B yielded 111±0.42 pMC of modern carbon concentration, corresponding to calibrated age of post-1950 AD. Layer 8C comprises laminated fine clay ash, whereas the Layer 8D is lapilli tuff, containing subangular-shape altered lithics.
Unit 9
Unit 9 is a massive fine-clay ash (Figure 6e ). This layer was observed only at location 16, which is situated in-between recognizable brownish paleosols. Unit 9 has a thickness of ~10 cm at the location 16.
Unit 10
Unit 10 is the youngest volcanic unit observed in this study. The lithology is massive white to grey pyroclastic breccia. Thickness ranges from 0.5 to 1 m (Figure 6e ). It is predominantly distributed only at the summit, which is similar to Unit 7 and Unit 9. It is clast supported and wholly composed of hydrothermally altered lithic fragments with fine-clay ash as a matrix. The lithic fragments vary in size (10−20 cm in diameter), showing an angular to subrounded clasts shape.
Componentry Analysis
Componentry Classification
The schematic section with sampling horizons and photomicrographs of the ash particles is shown in Figure 4 . Ash particles were divided into five type components; 1) hydrothermally altered lithics, 2) oxidized lithics, 3) coherent crystalline lithics, 4) magmatic juvenile, and 5) free crystal. , Vol. 6 No. 3 December 2019: 235-253 glass, together with substantially low vesicle textures (Figure 4 , TP-15 and TP-25). 5. Free crystals are isolated minerals. For instance, the pyroxene grains appear as greenish orthorhombic crystal morphology (TP-04), whereas plagioclase grains occur as transparent and prismatic crystal . Quartz is present as a subangular to subrounded, equant, and transparent crystals(TP-05).
Componentary Distribution
The distribution of ash component from the analyzed samples is shown in Table 2 and Figure 4 . All samples contain the five components, although the proportion of components is somewhat scattered. Hydrothermally altered lithics are present within all samples and have a broad range of proportion (18%−93%) compared to the other components. The coherent crystalline lithics show a rather small proportion (<20%) in the samples. Oxidized and free crystal components generally display low proportions (<20%) from Unit 1 to Unit 7. However, their abundance shows anomalies in Unit 8 and Unit 10, which exceeds to higher percentages (>25%). Lastly, the presence of magmatic juvenile is fluctuative, ranging from 5% to 40 % in proportion. They prominently display a higher proportion in some samples from Unit 1 and Unit 4, whereas in other units their proportions are less (>5%).
Ash Petrography: Magmatic and Hydrothermal Minerals
Petrographic observation was carried out of the ash to specify the mineralogy, focusing on two mineral groups: 1) magmatic minerals and 2) hydrothermal minerals. More detailed mineralogy and petrography of the ash particles will be published in a separate article, exclusively for the hydrothermally altered fragments.
Magmatic minerals mostly occur in magmatic juvenile, coherent crystalline, and free crystal components. The magmatic juvenile comprises glassy groundmass and microlite crystals together with vesiculation textures, whereas coherent crystalline components show a volcanic rock texture of porphyritic to pilotaxitic (Figures 8c  and 8d ). Magmatic minerals in magmatic juvenile and coherent crystalline lithics mostly share similar mineral assemblages. It comprises quartz, plagioclase, augite, ilmenite, rutile, and pigeonite (Figures 8a, 8c, and 8d ). Even though, some of the analyzed coherent crystalline lithics have sanidine occurring in interstitial of quartz as the dominant mineralogical assemblages, they also contain xenocrystic subhedral-euhedral biotite crystals (>50 µm) together with euhedral plagioclase and quartz crystals (Figure 8d ). Quartz crystals in the coherent crystalline components are an igneous origin (Figure 8b) , characterized by euhedral and equant shape, containing single-phase inclusion of melt or glass (Figure 8f ).
Hydrothermal minerals are composed of an association of silica (possibly quartz), alunite, and kaolinite, together with accessory minerals of TiO 2 and pyrite. Association of silica and alunite are abundant (Figure 8e ). Some of the silica minerals were determined by using an optical microscope as a quartz crystal. Here, quartz crystals are the hydrothermal origin, which shows a mosaic-texture (Figure 8f ), consisting of interlocked euhedral-equant shape quartz crystals (<10 µm in diameter). Alunite crystals occur as euhedral to subhedral, and equant to elongated lath (5 -20 µm in length) crystals along with oscillatory zoning texture suggested from BSE image. Pristine kaolinite mostly occurs as very fine crystal (<1 µm) and commonly mixed with silica minerals. Accessory minerals are mostly anhedral (<5 µm in diameter) and disseminating on the surface of quartz-dominated ash particles.
Discussion
Nature of Proximal Tephra-stratigraphy
The vast majority of volcanic successions at the proximal area of Tangkuban Parahu Volcano consists of an alternation of fine-clay and coarse ashes, lapilli tuff, and pyroclastic breccia. Massive fine-clay ash appears to be dominant in all volcanic products. In some units, the fine-clay ash is alternated with coarse ash. They predominantly show the irregular contact together with finely-laminated structure, wherein some locations show as lenticular structures. Their emplacement is mostly associated with the lapilli to block-sized lithic fragments (e.g., pyroclastic breccia; upper composite stratigraphy). Their concentration decreases toward to distal area (<1.5 km) (i.e., Unit 2, Unit 3), which is very common for the volcanic products from the low-explosive intensity (e.g., Maeno et al., 2016; Oikawa, 2018) . However, it is still challenging to understand their emplacement process (e.g., fall-out, flow) due to the limited observed locations and mostly closed the sourced-vent (Ratu crater). Unit 3 and Unit 4 show very distinct sedimentary structures. Unit 3 display a prominent dune-bedform structure at the crater rim, whereas 
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Unit 4 displays a planar and low-angle cross stratification of lapilli tuff. Both units indicate that they were emplaced as a pyroclastic base surge. In Unit 4, sagging structure by scoria fragments suggests that the volcanic product was deposited under wet condition (Cas and Wright, 1987) . Overall, the nature of proximal volcanic succession suggests that the past eruptions are predominantly composed of an intensive explosive eruption, which is associated with phreatic and phreatomagmatic events. These results are mostly consistent with the previous observation at Tangkuban Parahu Volcano (Kartadinata et al., 2002) .
Role of the Hydrothermal System
Hydrothermally altered lithics are present in all volcanic products, which were suggested from componentry analysis. It indicated that the hydrothermal system has been very active in the prehistorical time. From petrography, the hydrothermally altered fragments contain silica and alunite as a dominant hydrothermal mineral, indicating advanced argillic alteration is (Arribas, 1995; Hedenquist and Taran, 2013) extensively present at the crater conduit. This is similar to surface hydrothermal zonation at active craters (Syahidan et al., 2015) . Silica (quartz), alunite, and kaolinite are precipitated from acidic vapor (e.g., SO 2 /H 2 ; HCL/NaCl) under a low-pressure condition, which encountered the country rock and produced extreme alteration effectively by hydrolysis reaction. The process reflects a range of formation temperature from 100 to 300 o C (Arribas, 1995) , which present near surface and surface of mature stratovolcano edifice (e.g., Hedenquist and Taran, 2013) . 
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Advanced argillic alteration is predominantly accompanied by an enormous amount of residual silica precipitation (White and Hedenquist, 1995) .
One of the most notable observations on components ( Figure 9 ) is that hydrothermally altered lithics are abundant in Unit 1 to 7, whereas they partly replaced by abundant free crystals of hydrothermal quartz in Unit 8 and 10. This observation indicates extensive silicification at the crater conduit before the eruptions, which provides a capacity to cap or isolate the steam or gasses produced by the hydrothermal activity. If build-pressure of hydrothermal fluid overcomes the yield strength of the cap rock, failure of overburden rock leads to the sudden decompression, which results in an explosive phreatic eruption. Therefore, the volcanic products contain abundant fragments derived from the cap rock (e.g., silicified rock).
Magmatic Contribution
The magmatic juvenile is observed from the componentry analysis. Cashman and Hobblit (2004) suggested that even a small proportion of magmatic juvenile can indicate the presence of a shallow intrusion. Therefore, the contribution of magmatic intrusion should also be considered for the volcanic eruptions of studied tephra stratigraphy. The magmatic juvenile is considerably present in many samples and shows a prominent proportion in Unit 1 and Unit 4. This indicates the periodic introduction of magmatic intrusion to the shallow volcanic edifices. The hydrothermally altered lithics also occur together with the magmatic juvenile, indicating fragmentation of altered country rocks during the volcanic eruption. Most of the magmatic juvenile fragments mostly are present as a dense fragment together with a smooth glass surface, suggesting magmawater interaction (Heiken and Wohletz,1985) . Moreover, the presence of vesiculation texture on the magmatic juvenile indicates volatile release, which happens during the ascent of magmatic intrusion (e.g., Alvarado et al., 2016) and is also responsible for the overpressurized condition at the crater conduit due to vapour plume expansion below the crater (e.g., Henley and Berger, 2011) .
Conclusion
This study presented the field observations on the proximal tephra stratigraphy, componentry analysis, and petrography of volcanic product from Mount Tangkuban Parahu. The following are concluded based on the observation; Volcanic products at proximal area consist of ten tephra units, comprising fine clay and coarse ash, lapilli tuff, and pyroclastic breccia. Their presence indicates the intense explosive eruption in the past, which is mostly distributed close to the summit craters.
The volcanic products are composed hydrothermally of altered lithics, oxidized lithics, coherent crystalline lithics, magmatic juvenile, and free crystal, indicating a complex process during the eruption process, involving fragmentation of country rock (hydrothermally altered zonation) and contribution of magmatic intrusions.
The hydrothermal fluid affects the system of crater conduit and precipitates silica or quartz, alunite, and kaolinite. Abundant silicified lithics and quartz crystals imply a significant role of silicified cap rock before sudden decompression of hydrothermal fluid.
The presence of magmatic juvenile in many tephra layers indicates the periodic introduction of magmatic intrusion into the shallow of volcanic edifices. The intrusion might have changed the condition of the hydrothermal system due to degassing from magma, resulting in vapour plume expansion.
Phreatic explosion appears to be a dominant eruption type for the entire volcanic products at the proximal area, although a few pulses of phreatomagmatic eruptions were also observed from field and componentry observation, which was recorded from Units 1 and 4 (c. 982−904 cal B.P. ).
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